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Guildford, London
Since T. Bateman (1817) described molluscum contagiosum as a clinical
entity and F. Henderson (1841) and E. Paterson (1841) came to the conclusion
that the M.C. bodies, referred to in this paper as H-F bodies, were its charac-
teristic elements, much research has been carried out on the microscopy of
this condition. In spite of the admirable research of E. W. Goodpasture and H.
King (1927), E. W. Goodpasture and C. E. Woodruff (1931), C. E. van Rooyen
(1938, 1939), the significance of the so-called vacuoles in the epithelial cells of
molluscum contagiosum during the development of the H-P bodies is by no
means certain. The variations in their interpretation may be ifiustrated by
reference to some authors: Whilst P. G. Unna (1896) believed them to be without
any importance, A. Neisser (1888) declared them to be neither vacuoles nor
cavities but small bodies, which he erroneously regarded as the spores of gre-
garines and called them for this reason "germ-bodies". C. Beck (1896) compared
them to blisters. In 1905, M. Juliusberg demonstrated the virus etiology of
molluscum contagiosum and B. Lipschuetz (1911) confirmed the fact that a
virus was the cause of molluscum contagiosum and speaks of the vacuoles as
"cloudy blurred masses".
The so-called vacuoles are considered as degenerative changes, e.g. by 0.
Gans (1928). Before this, in 1927 E. W. Goodpasture and H. King had already
pointed out that the vacuoles are a cellular response to the presence of a living
foreign body. This conception is in keeping with similar statements in other
virus diseases and in some cancerous conditions.
As early as in 1921 one of us (E. M.) described the so-called vacuoles in the
cells of a squamous cell cancer and in plasm cells as transparent, translucent,
spherical, plastic, pear- or egg-shaped bodies, surrounded by a thin outline.
They appeared to be exceedingly malleable and of a viscous consistency, origin-
ating from the nucleus and dragging with them a layer of nuclear substance.
A more detailed description is given in our paper on the "Structure, Occurrence
and Significance of the Paget Cell" (1945).
As a result of close observation, we concluded in that paper that the so-called
vacuoles in Paget disease, in carcinomatous ascites and pleural fluid and in other
conditions mentioned, are not vacuoles but spherical bodies and that they are a
normal response of the cell towards different kinds of animate or inanimate
stimuli. These bodies play a great part in the cytology of virus diseases.
T. H. Ludlord and G. M. Findilay (1926) have shown in fowlpox that the
earliest indication of the infection of the epithelial cells is the formation of a
small vacuole. These "virus vacuoles" increase in number, coalesce and show
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a kind of budding or fission. Finally they form a single large body, the so-called
"Molluscum Body". C. E. Woodruff and E. W. Goodpasture (1929) speak of
"Virusbodies", K. Ilerzberg (1936) of "virus blisters" in Canary virus disease.
F. Hhnmelweit (1938) describes "extrusion bodies" in vaccinia and ectromelia.
All these structures contain the virus of the disease. Finally K. B. Merling
(1943) in his ultramicroseopical examinations of living corneal cells infected with
vaccinia, discusses "cysts", using the term to signify a cell extrusion, formed by
droplet disintegration and containing fat, pigment or other granules as well as
viruses. This author has contributed to our problem some more observations
which are analogous to Meirowsky's findings (1921) and to Meirowsky's and
Keys' statements on the structure of the Paget cell and the vacuolated cells in
carcinomatous ascites fluid (1945); viz: The cysts grow to large dimensions,
measuring about 20-30 micron across their two diameters. "Continuously
small cysts had been formed, grown, divided, burst and so on in seemingly endless
repetition." "They increase in size, some quickly over a few hours, others take
weeks till they finally burst and collapse, at the same time releasing their contents
of virus bodies." One of his most remarkable observations is the fact that this
author has seen the bodies described, dividing under the microscope in the
living corneal cells infected with vaccinia.
Very similar are our findings in the infected cells of Molluscum Contagiosum.
The following semi-schematic drawings are by Mrs. Evelyn Merrow and Mr.
P. II. Jacobs. Zeiss Apochromat. 2mm. Apert. 1.3. Compens. Ocular 12.
Sections stained by Giemsa, Haematoxylin-Eosin, Pappenheim-Tinna, P. H.
Jacobs method, Osmic Acid fixation and many other methods.
III. No. 1 shows the occurrence of spherical bodies within the nucleus. This may be
a rare finding and the search for them is sometimes apt to be tedious and demands
patience. In many sections however they can be found quite easily. In No. 2. one
body is still lying in the nucleus, whilst the other is already situated in the cytoplasm,
usually in a cavity. In No. 3 large spherical bodies fill out the nucleus and one is ex-
truded into the cytoplasm. No. 4 shows numeral spherical bodies overlapping each other
in the cytoplasm. Nos. 5 and 6 demonstrate the enlarged bodies and their relationship to
nucleus and cytoplasm. On the surface of No. 7. a fine pattern of lines is visible, which
introduces the process of budding as shown in our paper on the Paget Cell (1945). In Nos.
8 & 9 the bodies are filled with tiniest dots, the elementary bodies of Molluscum Contagio-
sum. No. 10 is the largest cell met with during our research. The cytoplasmic bodies are
partly filled with, and partly devoid of Lipshuetz bodies. The illustration may be com-
pared with the formation of a honeycomb, the segmentation of the H-P bodies into com-
partments being due to the process of budding of the spherical bodies.
A further feature of the so-called vacuoles ought to be mentioned at this stage. Often
and in any part of the H-P bodies holes can be seen, as if stamped out by a punch. Their
significance became clear by the observation of the following features: Like other spherical
bodies they show a kind of budding (III. No. 11.). These tiny bodies lie, overlapping each
other, in the cytoplasm. (III. Nos. 4, 11, 12). Another characteristic is the fact that the
holes become gradually obliterated with stain until they are completely coloured and often
filled with elementary bodies. Thus we have different stages: holes which are empty and
unstained; some holes with a stained matrix but without Lipschuetz bodies; some with
Lipschuetz corpuscles but without a stained matrix and finally some which contain ele-
mentary bodies and a stained matrix. We were unable to determine the sequence of this
process.
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FIG. 1
Some cew featares have been brought to light regarding the trabecular structure. Some-
times it is doubly contoured, in the same way as the coat, which surrounds the ripe bodies
(III. No. 13.). There are indications that the trahecular structure originates from the
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chromatin substance. III. Nos. 14 and 15 show how the procesles of the nucleus engulf,
like a spider, the spherical bodies, densely filled with Lipschuetz corpucles. The trabecular
structure is Feulgen-positive which tends to confirm the correctness of our theory.
The Lipschuetz bodies are amphophil and can easily be stained by different
methods such as Giemsa, H-E, Jacobs' and other methods. Viruses usually
are not to be blackened by osmic acid (H. J. Ludford in G. Bourne 1942).
This statement is in accordance with our own observations but prolonged osmica-
tion or post-osmication methods stain them distinctly yellowish or greyish so
that they can easily be recognised.
The process which leads to the final formation of the H-P bodies has been the
subject of many controversies but is not yet cleared up satisfactorily. One of
the reasons might be that sufficient attention has not been paid to the part which
the keratohyalin plays in building up the ripe H-P bodies. They usually lie in
a large mass of keratohyalin but we have often found that the latter is arranged
in several layers round the bodies (III. No. 17—18), entering the surface of the
H-P bodies (III. No. 20) and finally covering it entirely (III. No. 21). The
significance of this observation is unknown.
Attention should be drawii to another phenomenon. The molluscum con-
tagiosum cell finally becomes encysted and is surrounded by a coat but internally
divided into compartments (depicted as early as 1892 by A. B. Macallum and
1911 by von Prowazek) and first described by C. J. White and W. H. Robey
(1902), later on by E. W. Goodpasture and H. King (1927), by C. E. van Rooyen
(1938) and other authors. In our experiments the ripe H-P bodies still show on
their surface the segregation into compartments by deeply stained patterns
in H-E and in Giemsa preparations (III. No. 16). This observation suggests
that each division in itself must be a body and not a vacuole and that each divi-
sion undergoes the process of so-called "hyalin" (Marchand) or "colloid"
(P. G. Unna) or "keratoid" (Renaut, Scherber, cited by 0. Gans 1928) degenera-
tion. In osmic acid preparations combined with Heidenhain's iron haematoxy-
un staining we observed pictures such as No. 22, which shows the transition from
white spherical bodies to greyish and even black "compartments". The same
transition has been noticed in H-E preparations (III. No. 23), which demon-
strates the gradual change from unstained spherical bodies to a pinkish colour
(grey in the drawing), then to red (black in the drawing). Thus it could be
possible that eventually the mature bodies still show (III. No. 16) the evenly
stained coat with the trabecular structure still visible.
CONCLUSIONS
As in Paget's disease and in carcinomatous ascites and pleural fluid the so-
called vacuoles in molluscum contagiosum are not true vacuoles but spherical
bodies as already pointed out by A. Neisser as early as 1888. They appear first
within the nucleus, are extruded from it, increase in size and number and coalesce
till they form a large single H-P body which still shows division into compart-
ments on its surface. For these reasons the spherical bodies (so-called vacuoles)
are the skeleton on which the H-P bodies are built up. The role which kerato-
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hyalin, mitochondria and the Golgi apparatus play in the process is not yet
sufficiently cleared up and needs further investigation.
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